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(54) TOUCH PANEL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high transmission factor for a 
touch panel arranged on a display device, such as a liquid crystal display 
device used as an input device. 

SOLUTION: For this touch panel, mutually parallel bus bars 11 and 12, an 
insulating substrate extending from the bus bar 1 1 to the bus bar 12 (in (y) 
direction) while forming plural stripe-shaped lower transparent electrodes 
21 for connecting the bus bars 1 1 and 12, mutually parallel bus bars 13 and 
14 and a flexible insulating film extending from the bus bar 13 to the bus bar 
14 (in (x) direction), while forming plural stripe-shaped upper transparent 
electrodes 22 for connecting the bus bars 13 and 14 are stuck together via 
a spacer, while making the lower transparent electrodes 21 and the upper 
transparent electrodes 22 face each other. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A transparent insulating base material in which a lower transparent electrode of two or more stripe shape which is 
mutually extended toward another side from one side of a parallel lower electrode bus bar of a couple and said lower electrode 
bus bar, and connects a lower electrode bus bar of said couple was formed, It is mutually extended toward another side from one 
side of a parallel upper electrode bus bar of a couple, and said upper electrode bus bar, A flexible and transparent insulating film 
in which a lower transparent electrode of two or more stripe shape which connects an upper electrode bus bar of said couple 
was formed, via a spacer, A touch panel pasted together so that a lower transparent electrode and a top transparent electrode 
might be made to counter and a lower electrode bus bar of said couple and an upper electrode bus bar of said couple might 
intersect perpendicularly mutually. 

[Claim 2]A transparent insulating base material in which a lower transparent electrode of mesh shape which connects a parallel 
lower electrode bus bar of a couple and a lower electrode bus bar of said couple mutually was formed, A flexible and transparent 
insulating film in which a lower transparent electrode of mesh shape which connects a parallel upper electrode bus bar of a 
couple and an upper electrode bus bar of said couple mutually was formed, via a spacer, A touch panel pasted together so that a 
lower transparent electrode and a top transparent electrode might be made to counter and a lower electrode bus bar of said 
couple and an upper electrode bus bar of said couple might intersect perpendicularly mutually. 

[Claim 3]A touch panel characterized by a top transparent electrode and a lower transparent electrode of said mesh shape being 
lattice mesh shape in claim 2 statement. 

[Claim 4]It is arranged so that said spacer may be located at each vertex of a quadrangle with which it was covered on a flat 
surface in claim 1 or three statements, A touch panel having arranged so that a top transparent electrode of said stripe shape 
and a lower transparent electrode or a top transparent electrode of said lattice mesh shape, and a lower transparent electrode 
may cross in the center of an outline of said quadrangle. 

[Claim 5]It is arranged so that it may be located at each right hexagon vertex where it was covered with said spacer on a flat 
surface in claim 1 or three statements, A touch panel having arranged so that a top transparent electrode of said stripe shape 
and a lower transparent electrode or a top transparent electrode of said lattice mesh shape, and a lower transparent electrode 
may cross in said right hexagon center of an outline. 

[Claim 6]A touch panel characterized by a top transparent electrode and a lower transparent electrode of said mesh shape being 
the mesh shape which covered with a right hexagon planate in claim 2 statement 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is arranged on the display of a liquid crystal display etc., and is concerned with the touch 

panel used as an input device. 

[0002] 

[Description of the Prior Art]The flexible insulating film in which transparent conducting films, such as ITO, and the bus bar of 
the parallel couple were formed like a JP.8-241 160.A statement as conventional technology, The insulating base material with 
which transparent conducting films, such as ITO. and the bus bar of the parallel couple were formed is separated by a spacer etc. 
in few gaps, and there is a touch panel of composition of having pasted together so that both transparent conducting films might 
counter. 
[0003] 

[Problem(s) to be Solved by the Invention]In the touch panel using said conventional technology, an air layer exists among both 
ITO films. Since light was reflected by the difference of the refractive index of air and ITO, the transmissivity of the touch panel 
of said conventional technology was low. Transmissivity falls also by the absorption of light by ITO. 

[0004]When the touch panel of said conventional technology was applied to especially a high-reflective-liquid-crystal display, in 
order that environment light might penetrate a touch panel in two round trips, there was a fault that a display will become very 
dark. 

[0005]The purpose of this invention solves the technical problem of said conventional technology, and there is in providing a 

touch panel with high transmissivity. 

[0006] 

[Means for Solving the Problem]In order to solve said technical problem, in this invention, shape of ITO was made into a stripe or 
mesh shape, and a rate which penetrates a portion of ITO among lights which penetrate a touch panel was lessened. 
[0007]Under the present circumstances, although transmissivity falls by reflection by refractive index difference of air and an 
insulating film, or refractive index difference of air and an insulating base material, light which penetrates a portion without ITO, 
Since it is small compared with a refractive index of ITO, as for a refractive index of a transparent plastic like a film like 
polyethylene terephthalate, or polycarbonate, transmissivity with it which has little reflection is obtained. [ high ] 
[0008]Usually, reflectance in ITO and an air interface is dramatically as high as about 10% to reflectance in polyethylene 
terephthalate, polycarbonate, etc. and an air interface being about 4%. About 5 more% of light will be absorbed by ITO. 
[0009]As mentioned above, since a rate of ITO in a field which penetrates light by making shape of ITO into a stripe or mesh 
shape decreases, transmissivity improves substantially. 

[0010]ITO was formed in the whole surface of an insulating film and an insulating base material in said conventional technology. 
Therefore, if it pushes with a pen etc. and an insulating film and an insulating base material are contacted, it can be made to 
certainly flow through ITO by the side of an insulating film, and ITO by the side of an insulating base material. 
[0011]However, since ITO is stripe shape or mesh shape in the case of this invention, even if an insulating film and an insulating 
base material contact it may not flow, without ITO by the side of an insulating film and ITO by the side of an insulating base 
material contacting. So, it is effective when using ITO of stripe shape, or ITO of lattice mesh shape, and making a square vertex 
arrange a spacer and making it arrange so that ITO of stripe shape may pass along a center of this quadrangle operates a touch 
panel stably. When a square vertex is made to arrange a spacer and an insulating film is pushed with a pen etc., an insulating film 
and an insulating base material contact in the center of the outline aforementioned quadrangle. Therefore, if it arranges so that 
stripe shape by the side of an insulating film or the lattice mesh shape ITO, stripe shape by the side of an insulating substrate, or 
the lattice mesh shape ITO may cross in the center of said quadrangle, When an insulating film and an insulating base material 
contact, it is possible to make it flow through ITO on an insulating film and ITO on an insulating base material effectively. 
[001 2]If a vertex of a hexagon is made to arrange a spacer, an operation feeling which number density of a spacer became the 
highest, and load when an insulating film was pushed with a pen etc. became uniform, and was stabilized will be obtained. If it 
arranges like a case where a square vertex is made to arrange a spacer also in this case so that stripe shape by the side of an 
insulating film or the lattice mesh shape ITO, stripe shape by the side of an insulating substrate, or the lattice mesh shape ITO 
may cross in the center of said hexagon, When an insulating film and an insulating base material contact, it is possible to make it 
flow through ITO on an insulating film and ITO on an insulating base material effectively. 

[0013]This invention operates as a touch panel of an analog resistance film system. A top transparent electrode which consists 
of ITO of stripe shape or mesh shape which pushed arbitrary positions (x, y) of an insulating film by Penn etc., and was provided 
in an insulating film, If voltage is made to impress between upper electrode bus bars of a parallel couple provided on an insulating 
film when contacting a lower transparent electrode which consists of ITO of stripe shape or mesh shape provided in an insulating 
base material, potential of a point of contact of a top transparent electrode will be decided by a division ratio corresponding to 
the distance x from a bus bar. At this time, since potential of a lower transparent electrode becomes equal to potential of a point 
of contact of a top transparent electrode, it can detect the position x by measuring potential of a lower transparent electrode. 
[0014]If voltage is made to impress conversely between lower electrode bus bars of a parallel couple provided on an insulating 
base material, voltage of a point of contact of a lower transparent electrode will be decided by a division ratio corresponding to 
the distance y from a bus bar. At this time, since potential of a top transparent electrode becomes equal to potential of a point 
of contact of a lower transparent electrode, it can detect the position y by measuring voltage of a top transparent electrode. 
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[001 5] An upper part [ principle / above ] transparent electrode is an electrode of two or more stripe shape extended to a x 
direction, and if an upper electrode bus bar of a parallel couple on an insulating film is connected, even if it is not a field 
electrode like said conventional technology, it is possible to detect the position x. A lower transparent electrode is an electrode 
of two or more stripe shape extended to a y direction, and if a lower electrode bus bar of a parallel couple on an insulating base 
material is connected, even if it is not a field electrode like said conventional technology, it is possible to detect the position x. 
[001 6]However, resistance of an electrode of stripe shape is uneven and an exact detecting position is not made to a case. 
Therefore, a lower transparent electrode and a top transparent electrode must be formed with high process tolerance. 
[001 7]If an electrode of mesh shape is used instead of an electrode of stripe shape, a detecting position high-precision also at 
coarse process tolerance is possible. For example, if an electrode of mesh shape is used for a top transparent electrode, not only 
a x direction but a y direction will be connected mutually. When voltage is impressed between upper electrode bus bars of a 
parallel couple on an insulating film, an electric potential gradient occurs in a x direction, but since it is connected to a y 
direction, potential of a mesh shape electrode becomes uniform in a y direction. Therefore, even if unevenness of resistance 
arises in part, an electric potential gradient produced in a x direction is not concerned with the position y, but becomes uniform, 
and an exact detecting position is possible for it. Also when an electrode of mesh shape is used for a lower transparent 
electrode, an electric potential gradient similarly produced in a y direction is not concerned with the position x, but becomes 
uniform, and an exact detecting position is possible for it. 

[001 8] When a transparent electrode of lattice mesh shape is used, a display may become hard to see according to a lattice 
pattern. Although what is necessary is to narrow a pitch of a lattice and just to keep a lattice from being conspicuous, in order to 
prevent this, moire will arise in interference between pitches of pixels, such as a liquid crystal display used in this case. 
[001 9]Moire can be reduced if a transparent electrode of right hexagon mesh shape is used instead of lattice meshes of a net. 
Usually, pixels, such as a liquid crystal display, are arranged in x and a y direction. Therefore, when a transparent electrode of 
lattice meshes of a net parallel to x and a y direction is used, it is easy to produce moire. In the case of right hexagon meshes of 
a net, since there are few portions parallel to x and a y direction, it becomes difficult to produce moire. 
[0020] 

[Embodiment of the Invention]Hereafter, the example of this invention is described using a drawing. 

[0021](Example 1) The sectional view of B-B' and drawing 4 of the top view in which drawing 1 shows the composition of the 1st 
example of this invention, the sectional view of A-A' [ in / in drawing 2 / drawing 1 1 , and drawing 3 are perspective views. 
[0022]On the insulating base material 41 , the bus bar 1 1 , the bus bar 1 2, the lower transparent electrode 21 , and the spacer 30 
are formed. 

[0023]On the insulating film 42, the bus bar 13, the bus bar 14, the top transparent electrode 22, the bonding electrode 15, and 
the bonding electrode 1 6 are formed. 

[0024]As shown in drawing 2 and drawing 3, the insulating base material 41 and the insulating film 42 are stretched by the glue 
line 80 so that the lower transparent electrode 21 and the top transparent electrode 22 may counter. 
[0025]ITO was used for the lower transparent electrode 21 and the top transparent electrode 22. As the lower transparent 
electrode 21 and the top transparent electrode 22 were shown in drawing 3 a nd drawing 4 u sing a photograph process, it formed . 
in stripe shape. 

[0026]The bus bar 1 1 is connected to the bonding electrode 15, and the bus bar 12 is connected to the bonding electrode 16. 
[0027]The glass plate was used for the insulating base material 41. A transparent resin board and a transparent plastic film can 
also be used instead of a glass plate. The polycarbonate film was used for the insulating film 42. Indium tin oxide (ITO) was used 
for the lower transparent electrode 21 and the top transparent electrode 22. If stripe width is narrow enough, an opaque metal 
thin film can also be used instead of ITO. Silver paste was used for the bus bars 1 1, 12, 13, and 14 and the bonding electrodes 15 
and 16. The epoxy resin was used for the glue line 80. The spacer 30 formed acrylic acrylate resin in detailed dot form using the 
photograph process. 

[0028]In this example, the spacer 30 was arranged in the shape of a lattice in the center of the square surrounded by the lower 
transparent electrode 21 and the top transparent electrode 22, as shown in drawing 1 . Therefore, when the insulating film 42 is 
pushed with a pen etc., the center section of the four approaching spacers 30 can contact the insulating base material 41 , and 
can make it flow through the lower electrode 21 and the upper electrode 22 electrically. 

[0029]Like this example, it is possible by making the top transparent electrode 21 and the lower transparent electrode 22 into 
stripe shape to lessen the field of ITO occupied in the field of the insulating base material 41 and the insulating film 42, and to 
realize a touch panel with high transmissivity. It was 83% when the transmissivity of the produced touch panel was measured. It 
was 75%, when the lower transparent electrode 21 and the top transparent electrode 22 using said conventional technology 
produced the touch panel using ITO of surface state and measured transmissivity for comparison. Thus, by using this example, it 
is possible to raise the transmissivity of a touch panel. Although not processed in this example in the field in which the lower 
transparent electrode 21 of the insulating base material 41 is formed, the field of an opposite hand, and the field in which the top 
transparent electrode 22 of the insulating film 42 is formed and the field of an opposite hand, Reflectance is further improvable if 
reflectance reduction, such as providing the multilayer film of a dielectric, is processed. 

[0030]In this invention, since the lower transparent electrode 21 and the top transparent electrode 22 are not uniform films 
unlike conventional technology, when it pushes with a pen etc., even if the insulating base material 41 and the insulating film 42 
contact, the lower transparent electrode 21 and the top transparent electrode 42 cannot contact In this case, the position 
pushed with the pen etc. is undetectable. That is, an input error starts. 

[0031]Therefore, it has arranged so that the lower transparent electrode 21 and the top transparent electrode 22 of stripe shape 
may pass along the center of the quadrangle which makes the spacer 30 a vertex by this example. In order that the insulating 
substrate 41 and the insulating film 42 may contact easiliest in a square center, said input error does not happen easily. 
[0032]This invention operates as a touch panel of an analog resistance film system. Operation of an analog resistance film 
system is explained using drawing 5. 

[0033]When pushing arbitrary positions (x, y) with a pen etc. from the upper electrode 22 and contacting the lower transparent 
electrode 21 and the top transparent electrode 22, When the voltage V which closes the switches 63 and 64 and is supplied from 
the power supply 72 between the bus bar 1 3 and the bus bar 14 was impressed, and the switch 61 and the switch 62 are opened 
and it is made not to impress voltage between the bus bar 1 1 and the bus bar 1 2, The potential of the lower transparent 
electrode 21 becomes equal to the potential of the position (x, y) of the top transparent electrode 22. According to the electric 
potential gradient by resistance of the top transparent electrode 22, the potential ex of the position (x, y) of the top transparent 
electrode 22 serves as ex=V (x/Lx) using the length Lx of the stripe of the top transparent electrode 22. From this formula, it 
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can ask for the x-coordinate of a position (x, y) by measuring ex with the partial pressure output terminal 51. 

[0034]The voltage V which closes the switches 61 and 62 and is supplied from the power supply 71 between the bus bar 1 1 and 

the bus bar 12 is impressed, And when the switch 63 and the switch 64 are opened and it is made not to impress voltage 

between the bus bar 13 and the bus bar 14, the potential of the top transparent electrode 22 becomes equal to the potential of 

the position (x, y) of the lower transparent electrode 21. According to the electric potential gradient by resistance of the lower 

transparent electrode 21, the potential ey of the position (x, y) of the lower transparent electrode 21 serves as ey=V (y/Ly) using 

the length Ly of the stripe of the lower transparent electrode 21. From this formula, it can ask for the y-coordinate of a position 

(x, y) by measuring ey with the partial pressure output terminal 52. 

[0035]As mentioned above, the position (x, y) pushed by Penn etc. is detectable. 

[0036](Example 2) Drawing 6 is a top view showing the composition of the 2nd example of this invention. 
[0037]Members other than spacer 30 are the same as the 1st example. 

[0038]Although the spacer 30 has been arranged in the shape of a lattice in the 1 st example, as shown in drawing 6 , the spacer 
30 has been arranged on each right hexagon vertex by this example. In this case, since it is arrangement with the highest number 
density of the spacer 30, the operation feeling which load when the insulating film 42 was pushed became uniform, and was 
stabilized in Penn etc. is obtained. 

[0039]It was 83% when the transmissivity of the produced touch panel was measured. High reflectance has been realized to 75% 
of the transmissivity of the touch panel [ which were produced for said comparison / the lower transparent electrode 21 and the 
top transparent electrode 22 ] using ITO of surface state. 

[0040]It has arranged so that the lower transparent electrode 21 and the top transparent electrode 22 of stripe shape may pass 
along the right hexagon center which makes the spacer 30 a vertex by this example. In order that the insulating substrate 41 and 
the insulating film 42 may contact easiliest in a right hexagon center, said input error does not happen easily. 
[0041](Example 3) Drawing 7 is a top view showing the composition of the 3rd example of this invention. The insulating base 
material 41 and the insulating film 42 were divided and drawn. 

[0042]It is the same as the 2nd example except lower transparent electrode 21 and top transparent electrode 22. 
[0043]In the 2nd example, although the lower transparent electrode 21 and the top transparent electrode 22 were the structures 
of stripe shape, as shown in drawing 7 . the lower transparent electrode 21 and the top transparent electrode 22 formed them in 
lattice mesh shape at this example. 

[0044]In the case of the 2nd example, when resistance of the electrode of stripe shape is uneven, an exact detecting position 
cannot be performed. Therefore, it is necessary to form the lower transparent electrode 21 and the top transparent electrode 22 
in high accuracy. 

[0045]In this example, since the lattice-like transparent electrode is used for the lower transparent electrode 21 and the top 
transparent electrode 22, even if potential is equalized and resistance of an electrode is uneven, a comparatively good detecting 
position is possible. 

[0046]It explains taking the case of the lower transparent electrode 21 . 

[0047]As for the lower transparent electrode 21 , in the 2nd example, the transparent electrode of stripe shape is arranged in 
parallel toward the bus bar 1 1 from the bus bar 1 2 (to y direction). Therefore, width of a stripe like electrode is produced 
unevenly, and when the resistance has become uneven, the potential on a stripe electrode does not follow ey=V (y/Ly). That is, a 
detecting position cannot be performed correctly. 

[0048]In the 3rd example*, since it is averaged as a whole even if there is unevenness of electrode width in part, since it is the 
lattice-like electrode to which the stripe like electrode of each other extended to a y direction was connected on the way, the 
potential on a lattice-like electrode follows ey=V (y/Ly). 

[0049]As mentioned above, by forming the lower transparent electrode 21 and the top transparent electrode 22 in the shape of a 
lattice, even if it patterns in comparatively coarse accuracy, a good detecting position is possible. 

[0050]It was 81% when the transmissivity of the produced touch panel was measured. High reflectance has been realized to 75% 
of the transmissivity of the touch panel [ which were produced for said comparison / the lower transparent electrode 21 and the 
top transparent electrode 22 ] using ITO of surface state. 

[0051]It has arranged so that the lower transparent electrode 21 and the top transparent electrode 22 of lattice mesh shape may 
pass along the right hexagon center which makes the spacer 30 a vertex by this example. In order that the insulating substrate 
41 and the insulating film 42 may contact easiliest in a right hexagon center, said input error does not happen easily. 
[0052](Example 4) Drawing 8 is a top view showing the composition of the 4th example of this invention. The insulating base 
material 41 and the insulating film 42 were divided and drawn. 

[0053]It is the same as the 3rd example except lower transparent electrode 21 and top transparent electrode 22. 
[0054]In the case of the 3rd example, a display may become hard to see according to the lattice pattern of the lower transparent 
electrode 21 and the top transparent electrode 22. Although what is necessary is narrow the pitch of a lattice and just to make it 
not conspicuous [ a lattice pattern ], in order to prevent this, moire will arise in interference between the pitches of pixels, such 
as a liquid crystal display used in this case. 

[0055]In the 4th example, since the lower transparent electrode 21 and the top transparent electrode 22 are formed in the mesh 
shape which combined the right hexagon, it is difficult to produce moire. In the 3rd example, since a lattice-like electrode and the 
arrangement of pixels, such as a liquid crystal display, are parallel or vertical, it is easy to produce moire. On the other hand, by 
this example, there are few portions parallel to the arrangement of a pixel or vertical among mesh shape electrodes, and moire 
becomes difficult to be visible. 

[0056]It was 80% when the transmissivity of the produced touch panel was measured. High reflectance has been realized to 75% 
of the transmissivity of the touch panel [ which were produced for said comparison / the lower transparent electrode 21 and the 
top transparent electrode 22 ] using ITO of surface state. 
[0057] 

[Effect of the Invention]According to this invention, it arranges on the display of a liquid crystal display etc., and in the touch 
panel used as an input device, high transmissivity can be realized and the outstanding visibility can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1l The top view showing the composition of the 1st example of this invention. 
[Drawing 2] The sectional view of A-A' of drawing 1 . 
[Drawing 3] The sectional view of B-B' of drawing 1 . 

[Drawing 4] The perspective view showing the composition of the 1st example of this invention. 
[Draw ing 5]The figure explaining operation of an analog resistance film method touch panel. 
[Drawing 6l The top view showing the composition of the 2nd example of this invention. 
[Drawing 7l The top view showing the composition of the 3rd example of this invention. 
[Drawing 8l The top view showing the composition of the 4th example of this invention. 
[Description of Notations] 

1 1, 12, 13, 14 [ — A top transparent electrode 30 / — A spacer, 41 / — An insulating base material, 42 / — An insulating film, 
51, 52 / — A partial pressure output terminal 61, 62, 63, 64 / — A switch, 71, 72 / — A power supply, 80 / — Glue line. ] — A 
bus bar, 15, 16 — A bonding electrode, 21 — A lower transparent electrode, 22 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 7 ] 
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[Drawing 81 
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iRl^-ttx M§B->tt©Tgflm*IM'XM-£v giJiB— Stf©± 
fflWW U/ ^-^SlScilSf * «t 3 (C9 y titttc'* 
y^/^/k 

2 ] 5Vfc¥fT&-»©TSJ«» CO K-t. 

©±gu» u/ <t , mm-tto±%nw.mj *x/ 

af3*ffi£±fiR»B««*»|q]*1i\ iiul3-tt©TS[5« 

s-r a * ? tea y ^t>«f= * * <*/u. 

[■WW! 3] liSt^fBtglCfcl^ iJIBfflS«<D±g|5 

[■NOR 4] ««flH»*^tt3EWcfe^T» MIBX 
«-r«J:5tcE5iJ*tu fufBXh5K7:|*©±95aB£l: 

aatTFBS8w«ft. *«LS*twaim8gtt©±asa 
0^«®so : Tgi5aB^«<i^iuiBra^»(DiaiBS*^T^ 

f « «fc 3 KBB* ftfc C <t £#^<fc T -5 * y ^/ 
[ft3<J15] M^JSI S5Ui3!BKlcfc^T^ MfBX 

teS-T 3 £ 3 fcE5!l**U MtBX h 5 -f ^R©±fiPaBH 
■^SO-T^aB^WSs **^(iiaEtt?»gtt©±» 

[»#JI6] ««SS2BaKlcfiL^T, fiuIBfflg«<D±gp 

[000 1] 

B8U3©*-r*sti5»»] -*wm.. m&&&wte£. 
©7 s -rx7n'±icEBu xtimwtLTfemtz* 

y^/{*;Ufc2b x frfo*. 

[0 0 0 2] 

[«£*©&«] aaaafitLT* mw8-24H6o *a 

$6I3tg©<fcd^ I TOft^caWfcSMil&tfTfTa: 



2 

A<hv I TO& WWHStWraft-MO/ \"X 

cfc a £31 y Sfetffcfl&a©* y t*/WM6*. 
[000 3] 

[$«&?& Lcfc-p t r sua] siE«a^«*ffl^fc 

*y*/f*;U?(*» 2X;&© I TOMcmicfflJKJljWSfc 
•T5 0 s^<t i ToojiSf*o«(c«fcy3ttfsit*ti* 

BufBfi£3fcft«© * y ^jl/Oll«H:j&fr -a 
10 tco I TOlc<t*316©i»JRfcJ:-3Ttiaa*ttfi 

[0 0 0 4] ft KE«S$f H a^BKiiuIBft*»© 

;u*a«2iaiaB*-*fci&» Wrmm^^oTL 

[0005] *fmDEtotts m%m.mmv>mm*m 
a u aa*©st^ •> ?i ^i^zmm % c <t k& 

So 

[0006] 

aarsffl^*'>ft< Lfc 0 
[0007] cor, i Too*iM»#*aar*3tt 

«6jis*!fo®»f^ic j: zmiz «»: o ras^iifST-r 

5*\ <KUX5F-U>7 1 U7^U-hO<fcdS7-i'yUL l ^ 
# y * - h O * 3 *a*S: ^5 X 9 1 ■> f OJSJff* 
it. I TO©fflW*lCtt'</J^fc»E»tt / i>8:<Kt' k 

30 aa*«m9en%. 

[0008] mats *°yx^u>7 i u7^u-h-¥>*° , j 

OkWU I TOi^m^®T'OJ5W*lil 0%g|Si 

[0 0 0 9] J-X±Oct5lt, I TO(D®«5X h7-<7 
feSUiUBBtttrsCttCfc-aTJtiWSa-rSililCfe 

i ToomstMHKHzrcibs aa*tt*«tci« 

40 [0 0 10] i3E«a^WPtt» i TO«^7-<;UA 

swwustto-iaicjB^nTi^c. ltc&?t. ^ 

V^T'ff LTlft»7 -f yl/A<t$6^Stt^«lil!?-titi«\ 
Ifta7<r/U&«4> I TO<hl6^*«fflijO I TO^f'« 

[0011] Lieu *38WO»^s I TOtixh5-r 
^K*ftttJBSttftffl?, $6il7-f;UA<!:$6#*^S 

«Lrt.)i6#7<;u/xfflijo i Totmmmmw i to 
fl t «tt-&ricsiaLftt''Jidt.**. ^ct\ xh^-r 

7ttO I TO**ftttt?«att© I TO*«tV6»£ 
50 let*. X^— 9— *HflJB©lftSttB5>J**» Xh5< 
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7tt© I TO#E©Hft$©**£»5J:3U:EB;ar-e 

w?mm?'C>\>kzwLrc£z. mmy ■< frutmum 

my-o^mox b^^y^tdm^msvi i rot 
mmmmmx t- 5 y^tdm^m a a i to^m 

yU^t^Btt^ML/c^e^^-f ;bZx±© I to 

[0012] set, v-z-xmwm&izmi 

©BWSlcESUS-efcBSiEBl;:, tt»7-rA//*fl!lfflX 
H5K7a*fdite?$ia«l T0it6ltfflfifll©Xh 

[0013] 

*/U£ LTBfW*. IM7-<JbZx©ffit©ffiB (x, 
y) LT» tta^-nbL.lcBttfcX h^-T 

7tt*fctt»Stt©l TOfr5ft*±B»H*«£s tft 
SBttfcKttfc* h^-f 7tt*fctt«Itt© I TOfrS 

* *T6«-tfs ±as£«Bff©&M^©Btt(i / u/ t- 

#S©E»xlc#lfcLfc#EtbT?»*S. CfflR, T» 

Tsaw wi © « c <t k <fc o t 

teB x £ J$fij f 3 E £ 6^ RTsgT-^ 

[0 0 14] Sfd£tC, tMt*W±fcBW-fcJPfrft-# 
©T93«ffi/U/W^«E£m?i±T£W«\ TB& 
3HBB©&M£©BE(i/ U; 6 ©SE8S y 

«&l£BS©&Mj£©Btt£«L < ft^fci^ ±g|5aBB 
BS©BE*3tt&r * Z.t\z&-o Tim y *«a-r 5 z. 

[0015] «±©jga«fcy % ±saw«a#x*iau: 

tKWcBS©;* h 5 < 7«<7)«iT 5 25 Us «Mt 7 < >UA 
±©¥ff ft— tt©±g|51M/ ttv \*- ^gi^ L Ttvtltf» 
MgBft5fcfi» cfc 3 ftfflBSTft < T Utim. x ^tBT 

ft— Jt©TWBS/ Uy f-*«Bl LTIW, sulBft 
*&«©<£ a ft EMJITft < T tffiB x fcttttT 5 E <fc 

[0 0 16] LfrLfttfS s Xh^TWDWRDSffi 
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[0017] xh5-f7tt©Wi©f«toyic«attffl« 

ffi£ffll^*Ui\ ffl^toI»KTt»»H©«tH&Bttttiff 

Jlkvflf£ x*|Rirclt7ft< y^lRjtSlHcS^Jtl 
5o ^#7 -f /l/Zx±©Wrft— **©±WBS/ / t-H 
teBEfcBfln Lf=»^ x *6lU:Bffi$JE<«S£-r * 
10 Jb\ y*lRllcSS«**lT^5fc4&l«:s BlKBSOBtt 
tty£lRlfctt-«i:ftS. LfaffoT* -BMcfflfi©* 
i^tfStfT* x£fcfc£U*«ffiflEttffiBy KB*) 

s-r^-ifty, iEWftttHtttttfRrnT**. tsus 

U*Wft43EW:ttEx lCHt>6fi&-4:ft y » iEWftffi 
BttttitfRrffiTSS. 

[0018] tt?ffis«©is««a«ffi^fc«d. 

20 <fc3lC-rtltf«fcL^ C©B£fcttJBl^4BJiS5a£B 
*©B«©£ v ^©B©^?*? 7 Utfft 

[0019] «mHs©fCb»jicjEAflnNHs«©an 
*t#oT, x, y»rtnc¥fffttt?«a©awBffi*ffl 

t^«*t7U3B«£i:j|lS lEA^^iia©^ x, 
y *(p]lC¥?Tftg|5^'>ft^/c*6 ; E7U6 ,t ^U:tc< < ft 

30 [0 0 2 0] 

[002 1] (Hffiffii 1 ) IH 1 li*^R^©m 1 ©Hfi&fll 
©«ffi*S-T¥BH» H2(iHHE*i^*A-A' ©Br 

[0 0 2 2] mm%ti4 1 ±lCli, /\7/^- 1 1 , M7 
2, TfiP»IJ3BS2 1, ^-f-3 0«J 

[0 0 2 3] $6#7</l/A4 2±tE«, /U/M 3, 
40 /U/M 4, ±fiK8HBBS2 2 f Jg^mUl 5, Sii 

[0 0 2 4] H2SU : |I13lc^-rJ:3lc s $fei^Stt4 1 

tmmy-oi'UA 2 ttsmm 8 0 tej: y % TSPas^Witi 
2 1 t±BRiwBB2 2fl«»fiir*«j:5(cay^t>*ih. 

[0 0 2 5] Tg|5aBOTffi2 1 SO-~±^aB^«1S2 2tC 

a 1 TosfflWc. Tgi?aB,§«fii2 1 , ±gi5as^affi2 

2t i £,lC7* H7P-tX?-ffl^T, 03, E4tC^-r«fe 
50 [0 0 2 6] IX7JX- 1 1 (tJ^BBS 1 5 , l*7Jir- 1 
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2 immnm i e izmmz tizvso 

[0 0 2 7] *6^»^4 1 mtfi^TM&mWco 13=7 ■ 

*«©«*> y (c^dwiBfi, jsfiftr^x^y^7-f 

±asaw«S2 2iEi*-f v^^>**-9--r K( i t 
osjiwc xh7-fy^+»tc^*i«\ i to 

©ftfr y lC*iiB£££JlSBI£ffl 1^3 e <!: 7* S„ / \* 
1, 12, 13, 14, gi^mfisl 5, 1 61C 
im^-Z h SJll/tfc. JSM 8 0 iCttltf+S/flllS* 10 
ffl^fco 7^—9— 3 OliT^y/W^y b- hffl£« 
7* h7n-fe7£ffll v t'«& htfUMLfco 
[0 0 2 8] *SMMWcfe^Tl*» 7^- 9— 3 Ol±0 
1 lca*r«fc5fc\ T8E393VS2 1 <»:±g|5)lB^«ffi2 2 

4&» ^v^T^7-r;UA4 2^ffLfci^, ifi»r* 

40©Z^-?-3 0©*^tflMNtt*4 1 t&M 

u t«ms2 1 t±®mm2 2znn®icmmz-ez> 

[0 0 2 9] *llffifPJ©J:5lC, ±SGgQB«&2 1 St>" 20 
T^I3««2 2=£7>^:7^:-r*C£fc«fcy % $6 
iSiS«4 1&tfi®^7<-Jb^4 2©ffifctc£A6S I TO 

s c & fWH Lfc* •> \°^;u©aj®^« 

asirtffli^TasaiBWii 1 &tf±gK§nwi2 2# 

WW<D | TO«ffl^fc*y^/t*;l/*fHHLaBl**i8 

l^S z tic J: y , * y ^;KoaBl**iRi±* £ 
tfi«Rrl6T**. tei, **JS01?W:, IHt£tt4 1 ©T 30 

[0030] *»wptt» ffi*fttBiRftyT»awi 

&2 1 £±ffi»IHWf 2 2 3H«-*aiJt?«:^fc», ^> 

mzm Lrcm-simmmtt* 1 taw?* ;uz*4 2#» 

M LT t>TnRiB.BlMi 2 1 £±flS3&«S4 2jE«S«U 

So 

[003 1] *©fcik *Sltt0!l?tt» 7 h7-r7tt© 
Tffi»E««2 1 Stf±apaW»H2 2#X"C— 9— 3 

flt££4 1 <h$6ili7-r/l/i*4 2l±, E3ft»©**Kfe^ 

t\ 

[0 0 3 2] Ti-ntmftmtttDtyrit 
ZHst LTttfFTSo 05^ffl^T7 7 ^-P'7^inM73xe 50 
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©■WBcoi^TKBr*. 
[00 3 3] ±SnfflB2 2±fr6e*©fiai(x. y)4 
"OtTPffLTs TWMi2 1 £±SS8&SWI2 2 
^gM^-yrfci:*, 7'T'y^6 3Slf6 4«:fflUT/U 

3t/u/^-i 4©imc«i7 2fr6fltte*na 

ttEVfcMU fro, 7<->5 : 6 1 £7^ 7f6 2? 

m*^7/^-i i £M'7/*-i 2©p E mcmn ; ££Pi)nL& 
j: a it Ltc t #s TSPiiB^m® 2 1 (onmt±%mw 

«&2 2©ttB (x, y) ©«ffi£*L<ft«.-±SBS 
H«S 2 2 ©flffl ( x , y ) ©«fe e x (*±ffi3H*S 
2 2 ©ffifixtc J: 3«ffi4E(C «fc y » ±ffiS9§Wi 2 2 © 

So c©5Sj:y» »Etti7j«?5 1 ic*y e xtacr 

SE£fc«fcyffiB (x, y) Oxffl|S*l&5Ciflfp 

[0 0 3 4] 7-f 1 Xtf6 2£HCT/U 

M-1 1 <h/\"7/\"-1 2©NK<:«3I7 1 fr6>tt*&**iS 
«EV*£PinU fro, 7f y5 L 6 3th7'ry^6 4* 
S3£/U.K-1 3£/<7M-1 4©^ttmE5-EpJ)PLS 

^zvizLtctz. ±&mwnm2 2<omfsatT«sm 

«S2 1©ffiB (x, y) ©Wfw^lXSSo TSPii 
^SS2 1©ffiB (x, y) ©VffieyttTSmm 
2 1 ©ffifiU:«fc*«ffi43BlEJ:y, TgPiiB«@2 1 © 
7h5'T7©ft*Ly^ffl^Te y = V (y/Ly) ^ 
SSo ^©iCJ: y % »EtU7DiS? 5 2 ic J: y e y «3fl£ 
r*CiiC«fcyflffll (x, y) ©yffl|«»tt«z:&tf 

7*So 

[0 0 3 5] J-X±©J:31C, ^VHTfl^tlfdiB 

(x, y) ^mdarSC<5:*>T-*So 

[0 0 3 6] (S^J2) H6(d:4:9S^©tl2©^fit0« 

[0037] 7^-9— 3 o immm&m i ommm 
[0038] ^ ommmzitx^-y- 3 0 

-3 0^JE^f^©S]I-*JCiBMLfc„ C©«^tt» 7 
^-9— 3 0©1ffl*B«*rafc*^E»-e*5fcik ^ 

yesLfciiffiRflmsfts. 

[0 0 3 9] f^HL/c*y^-/t*;U©aijft**ai3£Lfc 
t C 5 8 3 %T-3& o /to iaBBttR©fcd6tCftH LfcTW 
S^«S2 1 &0 : ±g|3jgB^«®2 2 6^H«© I TO^ffl 
UTfc^ >y^/\°*/b©aii$ 7 5 LTSl^SltW 
*HT-?fco 

[0040] *Hfig«IJTHi , 7 h 7 -f 7tt©TS5iiB^» 
S 2 1 Stf±8BSK«a 2 2 3b^7^-9— 3 0 *MjiS t 
fSiE7xftm©*'£>^3iS<fcdltEBL/c„ H6i^»1S4 
1 <!:!l6^7'f;UA4 2(i, iEA^^^^lc^Tftt 
&ML-S>-tWc#K ijEA73X^-tiScy{t<l\ 

[004 1] (jyfeffil 3)07 lt*mm<DM 3 ©HSfefJ 
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[0 0 4 2] TS&&V&2 1 £±8»IKWI2 2iX^ 
t*JS2©SgJSfl£lli:?S6«. 

[0 0 4 3] m2©HS6«ilJT'ttTgPgW«ffi2 1 , ±gp 
JSWW12 2i:t,tcxh7-i'^«©«|j6-?»»ofc^ * 
SJWMTttH 7 fcaVT «fc 3 T8BHH1S 2 1 &tf± 
ff3^«S2 2ifcfctt?«lttlc}BjaLfe. 

[0044] %2<ommm<Dmt;, T.v^^y^cnm.m 

©SSi<W%-«:«^KlijE5lftttlI«lBtf-p*38:t\ 10 

*©&»* Ti»Hii2 1 i±gKiw«a2 2*s^ 
[0045] *mnm^t. T&mwM2 1 <t±a?a 

BTO2 2fc*mK©a«M*JB^T^«fcik «tt 
JtWSftStU M©l^tf*ia-?SoTfclfc«ttS » 

[0 0 4 6] TOT^Sffi2 1 *«|lCtoTWWf 
[0 0 4 7] ai2©*«Bffi|?l*» TH3IHIS2 1 (4 A 
XM'-I 2fr6A3.M--1 KCIrIA^T (ySlSllc) X 
H^<7HM>aE«Stf¥ffteE«*ftTl^. Lfctf 20 

L T *©JS8MHWS-fc: & o T L * -a fc tt, X 
h 5 -f 7®I±©»iHi ey = V(y/Ly) K&fctt 

[0048] ft 3 ©HSfSflJT'li, y jSriafcfftf *X H 7 

-^KmWI©*i$-tf3ooTfc£tt£LT¥^ 
&fl«fctttS7ttW±©MUd: e y = V (y/Ly) 

[0 0 4 9] «±<Dcfc5lC, Tffi3iH«S2 1 Stf±» 30 
3^««2 2*tt?ttlc»jW*ctti:J:-3T, Jt^W 

fflfiusr/ ^-rv^ffoit as? w$tn # hi 

[0 0 5 0] fMLfc*y*/<*VU©aa**3lJ£Lfc 
££3 8 1 %T'S5otco HMBtt*©fc4&lCfls8LfcTa$ 
iiB«®2 1 £#'±353^^2 2 tf®«© I TO^ffl 
t*fc £ >y t*;l/©aa* 7 5 %K*f LTKt^fittW 

[0051] *mmm?'it, ^ms^T^mmnm 

2 1 SOLtfifiglBWI 2 2 y— 3 0 *M&tT 40 

3IErtfi»ffl*i&*a«J:3teEliLfc. tt*£&4 1 

tmmy^i\yUA2\,t. jEA&&<D*>&ictsvT&*,& 
[0052] mmm 4)08 ii*Ri&©$ 4 ©hjs$j 
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[0053] Tffia^«S2 1 £±&mwn®2 2\m 
am 3 ©hmh^ 

[0 0 5 4] £3©$tfe0!l©Jt£s TBGS^«S2 1 t 

±ffismwm 2 2 (D&^mmiz * y » «s#»k < < * 

ZZtft&Z,, Cft*R&<*fc»U:tttt?©try9 1 *»< 

LT«?««fl t Bfi7i:*< -rtitfcfci^s zomsizit 

[0 0 5 5] m4©^JgfiajT«. TS3&ft&2 1 fc± 
aJ»B«S2 2t,iErtftJg*ffla5iL'&to-&7fclHatt(c»fiK 
*tlTV*fci«7Utf£i;fc< <«?T^«. 313© 

**^»Sitft»»fl {/ >*<» i7W*JUllc«ft 

So 

[ 0 0 5 6 ] fW Lfc2 y C*iUO»|»«»e tfc 

mmmm2 1 stf±graw««2 2 aw© ito?§ 

l/>f=* y t*/U©a»* 7 5 %lcW LTMb^SAWtf 
US!?* ft. 
[00 5 7] 

sssrsc 

[0E©fg££PE] 

[Hi] *«W©*1©«MW>*8*S«r™H. 
[02] 01©A-A' ©8fi®0 o 
[03] 01©B-B' ©BrHIEIc 

[04] ^mmm^<D%mm(r>mmmmm. 
[05] 7^- □ Tasuft&ij;* y \ o */u©»ft£iH08 
T30„ 

[06] *»w©S2©*jsffli©««*s-r¥isa 

[07] *^©m3©H^J©«fig^t-¥E0o 

[08] *^©m4©^ss^j©ti^^-r¥ffi0o 

11, 12, 13, 1 4 1 5, 1 

wsl 2 1 -Tfflawwa. 2 2-±auaw«ft. 30 

-X^— 9— , 4 1-^S^ 4 2-$6#7-<;UAx 
5 1, 5 l-imitifiN&s 6 1, 6 2, 6 3, 64- 
Mir** 7 1, 7 2-«au 8 0-gf| o 



( 6 ) 
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[HI] 



[H2] 



m 1 

l%7-l^~ 14 / AXJt- 11 /tJlA— 13 

B / 



SMit^-fJbA 42 

&£e so j , mm 80 



2 



F 



B' 



OU / / HIS 



-A' 



11 ) J 

.*«««■ 41 



□ b- 



AJUt- 12 



12 
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[H5] 



tH6] 

m 6 




30 



^EiBijJS* 51 



17] 



/cuf- 14 ssasa is *e» ? -r ji»a 42 /t;uv- 13 



16 
41 




AX A- 13 



12 TfflaweS 21 ±SS3«SB« 22 
[08] 
@ 8 

AT. A- 14 ttttCS IS «*i7<fJI/A 42 /tZ/t- 13 



>\-xiy- 11 ±*a*«a 22 




'U/t- 11 ±B3«Sa 22 



T«SW«S 21 



AXA- 12 



A7.JS— 12 



